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1.0 SUMMARY 


this addendum to-eeport CR114649 Is the users guide for. the computer 
programs developed to fulfill the Phase ^-requirements ot NASA contract 
NAS2-6969. Two programs were developed. The first Incorporates the 
engineering methods for aircraft source noise prediction presented In the 
main report, source noise prediction for five basic types of aircraft are 
Included; turbojet, .turbofan, turboprop, V/STOL and helicopter. This 
program was written to operate on the IBM 360 computer system. 

The second program Is designed to use the results of the first to 
calculate contours of equal noise levels (footprints) as described in 
section 5.3 of reference 1. This program has two versions; one Is compatible 
with the NASA-Ames flight simulator (SlOMA VII and VIII computers) for 
"real-time 1 * processing and the second functions as a "stand-alone" on-the 

IBM 360. 


2.0 INTRODUCTION 

This report provide* a description of the computer programs developed 
from the engineering document (reference 1) for fulfilling- the requirements 
in Phase B of Contract NAS2-6969. The computer requirements of Phase B 
stipulated the development of procedures for t/3 octave band noise estimates 
for advanced technology quiet engines, lift fans, llft/crulse fans, propellers 
and helicopters tn addition to conventional- jet engines, plus the capability 
of computing noise contours (footprints) in "real-time" operation with the 
NASA Ames flight simulator. These requirements necessitated the development 
of two computer programs; one for- providing source noise estimates for an 
aircraft operating. at a prescribed set of conditions and. the second »~wh1ch 
uses the results of the first-program*. t» compute noise contours for an 
aircraft during taheoff or landing operations. 

Three prlhctple considerations were incorporated in the design of the 
source nelse prediction program*, core effectiveness, limited input, and 
variable output reporting. Core effectiveness was achieved by structuring 
the program Into a two level overlay comprised of ah executive level which 
controls Input, output, and linkage to the second tevel which contains the 
flight geometry, extrapolation corrections and various noise modutes (see 

Figures 1 thru 3). Since tM or**' «f ■»«*« «* "O' 8 * modu1< ' s n rtn *" uMl ' *** 
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GENERAL OVERLAY STRUCTURE 
<* n * Unks below the main link) 


Subrout 1 no FLTGEO 
calculates flight geometry 
and calls ATMOSP for 
atmospheric effects. 

Subroutine NEXTCR 
calculates (l)Spherlcal <Hvergence 

(2) Atmospher1c absorption (Stib.AVGALFD 

(3) Extra ground attenuation (Sub. EGACAL) 

(4) Ground reflection (Sub.GRDRFX) 1 


Overlay (2) 


1 Subroutine JET calculates Oet noise 

ABSORP 

NOISO 

ANGLES 

PNLSUB 

ESHLDG 

PWRSUM 

JETPED 

TBLU1 

JETNOS 

UNIT 

LINCOR 

Subroutine INLET 

ABSORP 

NOISO 

ANGLES 

PNLSUB 

BUZSAW 

PWRSUM 

ESHLDG 

RESCAL 

FANNOS 

TBLU1 

FANPED 

UNIT 

LINC^p 

ZERO 

Subrout AFT 

ABSORP 

NOISO 

ANGLES 

PNLSUB 

BUZSAW 

PWRSUM 

ESHLDG 

RESCAL 

FANNOS 

TBLU1 

FANPED 

UNIT 

LINCOR 

ZERO 

Subroutine LIFTFN 

ABSORP 

NOISO 

ANGLES 

PNLSUB 

BUZSAW 

PWRSUM 

ESHLDG 

RESCAL 

FANNOS 

TBLU1 

FANPED 

UNIT 

ZERO 

Subroutine EJECT 1 

ANGLES 

PNLSUB 

ESHLDG 

PWRSUM 

LINCOR 

TBLU2 

MENOZZ 

TBLU1 

NOISO 

ZERO 


Quarlav (iL 


Subroutlne COREN 
ANGLES 
ESHLD6 
L1NCOR 

Subroutine SPECAN 
ANGLES 
LINCOR 
NOISO 
PNLSUB 

Subroutine BLWFLP 
ANGLES 
ESHLDG 
LINCOR 
NOISO 
PNLSUB 


NOISO 

PNLSUB 

PWRSUM 

PWRSUM 

TBLU1 

TBI.U2 


PWRSUM 

TBLU1 

TBLU2 

TBLU3 


1 Subroutine PROP 

ANGLES 

PNLSUB 

ERROR 

PWRSUM 

LINCOR 

NOISO 

TBL'Jl 

TBLU2 

Subroutine COPTER 

ANGLES 

LINCOR 

ERROR 

NOISO 

BESJ 

PNLSUB 

JBES 

PWRSUM 

TBLU1 


Overlay (5) 

Subroutine MEASRD 

ANGLES 

LINCOR 

NOISO 

PNLSUB 

PWRSUM 

TBLU3 


FIGURE 3. 
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first case of a- run- ia complete, this structure appeared to give the least- 
Impaction .on-both coro and disc, with the length of the program flxcl as 

the combined length of the executive link and that of the. longest subordinate 

link. During execution as each noise source Is considered, If. the noise 
source differs from the previous source and Is net In the particular overlay 
occupying core-at that time, the source module under consideration Is 
automatically read from disc to the area of core occupied by the previous 
overlay. 

The second consideration, that of limiting the amount Of Input needed 
to run the program, has been achieved by using the NAMELIST Input convention 
which allows any or alt-variables- In the NAMELIST data set to be Input at a 
given. time. This provides the user with a convenient method of progressively 
updating the Input to the program from one case to the next simply by carrying 
forward the Input values established In the proceeding case and specifying 
only the variables which need to be changed with new values whether these be 
single valued variables or-arrayed variables. The NAMELIST convention has 
the characteristic of allowing the user a more visual description of what 
the particular Inputs to various parts of the program are by equating the 
variable name with- Its value. This In effect conditions the user to make 
|jj fewer Input errors. 

Program output Is printed on a per case basis (l.e., each new set of 
conditions for the aircraft) with options on- the degree of details desired 
(7 different output reports are ava11able)p1us a default report. In addition to the 
prtnted output, If data Is to be generated for. the Noise Contour program, a file 
consisting of- the EPNL or maximum PNL, Engine Performance parameter, elevation 
angle, and' 1og^ 0 of the range at the closest point of approach Is wrltteh to 
file TAPE 20(Sect1en 5.1.7 of Ref. 1). 

The structure of the program determines the order of Inputs. When this 
Is kept in mind* It will aid the user in avoiding Input errors. The first 
Input expected by the executive routine Is processed as the first part of any 
case. These Inputs describe to the program the aircraft altitude, speed, and 
position, and the observer positions. In addition, this set contains Infor- 
mation about atmospheric conditions, types of extrapolation corrections, type 
of output desired, and other Information pertinent to this case. 
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The executive routine subsequently calls the flight path/obsorvar 
geometry and extrapolation corrections overlay. The flight path/observer 
geometry routine calculates the position of the aircraft with respect to 
the Initial Input conditions, the distance of sound propagation, and the 
time of sound transmission for each sideline observer position for a set 
of 17 angles (10°, 20°, ..... 170°) between the flight path and a line to 

the observer. 

The extrapolation corrections routine Is called by the executive program 
to calculate the sound attenuation due to spherical divergence, atmospheric 
absorption, extra-ground attenuation and ground reflection, based on the 
distance of propagation between the noise source and the observer. This 
Information Is stored In an array based on the number of spectra bands 
(a or 24), the 17 positions of the aircraft, and the number of observer 
positions. The array Is used throughout the case for extrapolating the 
Index spectra of each noise component and for extrapolation of the total 
Index spectra. 

From this point, until the next case, all Inputs pertain to Individual 
noise component data. This Is subdivided Into configuration data sets 
comprised of a title card followed by discrete noise component data sets, 
the sum of which describe that particular source configuration (engine). 

Each case is allowed a maximum of 3 different source configurations which 
must be maintained both In order and number throughout the job (assuming 
more than one case Is to be Input). After each component data set Is 
processed by the program, the executive module links the appropriate overlay 
for the type of noise prediction specified by the Input data. 

Each noise module was designed to follow approximately the same pro- 
gramming stteps. First the spherical coordinate angles relative to the noise 
source reference axis are calculated If the related reference axis has 
changed from the previous noise component. Next, the free-fleld Index (1/3 
or 1/1) octave band spectra are calculated for each sideline position for 
each of the 17 angular positions between aircraft and observer. Lining, 
multiple engine, flight, and configuration correction effects are Incorporated 
Into the calculations, If applicable. The Index spectra, for each noise 
component, Is available as part of the optional reports. The total free-fleld 
Index noise radiating towards the observer positions for each of the 17 air- 
craft positions Is accumulated In an array by logarithmic summing. These spectra 
are also available as part of the optional reports. 


TUe extrapolation corrections described In the main report, section 
S 1.3, are- subtracted from the noise component free- field Index spectra, 
lie numan response measures. I.e., perceived noise level (PH). tone corrected 
PNL (TCPNU-and effective PHI (EPNt)j»re calculated: at tho final step 
In each noise component module. The extrapolated noise* In conjunction 
with the response measures, are available as part of the output report. 

After all noise component data sets describing the aircraft noise 
for the case have been. processed, the to&I free-fleld Index spectra 
are extrapolated In the same manner as the individual components. In 
addition the human response measures will be calculated based on the t 
extrapolated spectra. Both the total free-fleld Index spectra and the 
total extrapolated spectra are available as part-of the-output reports. 

Tbe source noise prediction program has been designed to process 
discrete aircraft-observer positions and aircraft propulsion system opera - 
Ing^condUlons rather than^complete operation, e.g., takeoff or approach. 

This method-provldes greater flexibility and ease In using ^ program. 

The program will continue to process Input data on a per case basis until 
an end of file (no more data cases) is encountered. Each case normal^ 
would represent a different set of aircraft conditions such as altitude 
speed, engine operating conditions, etc. Presumably most of the Input data 
will remain constant between- cases (e.g., sideline observer distance*, 
doppler option, atmospheric conditions, output options, etc.). Th s will 
allow noise studies for takeoff and landing of aircraft with a minimal 

amount of Input. 

The noise contour estimation program Is designed to use the results 
of the source noise prediction program, or measured noise daU. A post- 

processor progrom (MM) h.» «•» «* ** 

gram to convert the ocoottlc dote (flu: TAPEZO) Into » d,tt subroutine 

satisfying the regulremonts of the contour progrom. Results of t e con u 
program ore contours of equ.1 noise levels, the sroo within the contours, 
and noise level estimates on up-to-three sidelines. 


3,0 SOURCE NOISE PREDICTION PROGRAM 


In order to facilitate tho use of this program, many of the data Inputs 
have pro-storod dofault values In tho program and aro defined In tho approprl" 
ate paramotor description section. An examination of tho following sections 
will Indicate tho necessary Input data nooded for tho various options built 
into the program*, o.g>, establishing dlfforont atmospheric conditions; using 
calculated ground reflection corrections or a 3 dB default value; using 
measured data to define a noise configuration Instead of that obtained by a 
prediction method. Table 1 presents a cross reference of engineering and 
programming documents by noise type and section number. 

The program will process one or more cases of data In a single run. A 
case consists of from one to three different types of propulsion systems. The 
noise from each propulsion system Is described In terms of a subset of noise 
components. The order of Input for each case remains fixed; however Inputs 
which remain constant throughout the run, need not be redefined for succeeding 
cases. 

The first input per cose consists of an 80 column alphanumeric title 
record which will be output as part of the heading describing the case. If 
the same heading Is desired throughout the run only blank records need be 
entered In succeeding cases. The title record Is followed by one or more 
records describing the general conditions which apply throughout the case. 
These cards are coded In a FORTRAN NAMELIST format. The NAMELIST format 
requires that the first record start In column 2 with an Initiator name AGDATA 
on General Data Parameters. The order of the parameters Is Independent but 
must have the variable name, followed by an equals mark, followed by the 
assigned value. The parameters must be separated by commas ■ blanks are 
Ignored. Any succeeding records must start In or after column 2 and may go 
through column 80. A terminator SEND must follow the last parameter In each 
data set. 

A variable-name can be followed by a single value, or a series of values 
In the case of variables which require an array of data. The general Input 

format Is as follows: 

Variables having single values 

Example: ' Integer type decimal type 

NENG q 3 SL0PE a .25 


NOISE H0DMIES. 

I- will m 


ITVPE mu. 


1 

2 

3 

4 
8 
6 

7 

8 
9 

10 

11 

12 


Primary Jdt 
Primary 8r Sec Jot 
♦Core & Turbine 
♦Compressor & Fan- Inlet 
♦Pas Exit 
♦Augmenter Wing 
Blown Flap 
♦Lift Fan 

♦Ejector-Suppressor 

Propeller 

Helicopter, Prop B Tilt Rotor 
Measured Data 


EN6, B0C. (Rof .V) PROP., P-QC,. 


B.2.2.1 
6 . 2 . 2. 2 

5. 2.3. 2 

5.2.4 2 

5. 2. 4. 3 

6.2. 2.4 
5.2.2. 6 

5. 2.4.4 
8. 2. 2. 3 
5.2. 5.2 

6.2.5 
5.2.1 


3.2.2 

3.2.2 

3.2.3 

3.2.4 

3.2.4 

3.2.5 

3.2.6 

3.2.7 

3.2.8 

3.2.9 

3.2.10 
3.2.11 — 


* Lining Attenuation Option 


GOATA (general computer program dataj- 
LININQ Options 
CONFIG. CORR. Options 


5.1.2 

5.1.4 

5.1.5 


3.1 

3.2.1 
3.2.1 


Notes 1. NTYPE appears in. first N0ISIN record and. specifies the 
— number of N0ISIN records In the case. 

2. Each N01SIN record specifies an ITYPC .^J 1 

arguments In the record are for that mcdu1e ( lining 
and configuration options are Included in the record 
as required). 


TABLE 1 ENQINEERING/PROGRAMMNG 
DOCUMENT CROSS REFERENCE 


I 


Var 1 obi o» w hich havo multiple 

Exoiplo: Filling tho complete array for a 10 element 
array 

SLWIST(l) or SL0IST“100. ,200. ,180. ,178. *500. .780. ,1000. ,1200. ,1F00, ,2000. , 
Filling part of the aray 

S>LDit>T(3)°3QU. ,400. , 

Exam ple of NAMELIST GDATA : 

&GDATA ALT0G°1 00. ,ALTPG°200 . ,SL0PF.“ . 1 ,AMACH° . 1 5 ,h/ -‘S"2 , 

SLUISTUH00. ,500. ,ISPTRM C 1 ,NTENG°2 SEND 

Several sample cases with Input data ah'* » epos v.- presented 

In the Sample Cases section. 

Fo VI owing the GDATA data set Is an 80 column alphanumeric title record 
describing the first noise source configuration. Separate data sets using 
the NAMELIST Initiator &N0ISIN describe each noise component in a configuration. 

If more than one configuration Is to be included, the proceeding type of Input 
Is included for each additional configuration starting with the title record 
and terminating with the &END NAMELIST terminator for the last noise component 
In the &N0ISIN data set. As mentioned previously, there Is a maximum of 
3 different types of power-plants per run; therefore a case may be processed 
having different engine configurations using any or all of the 12 different 
noise modules depending on the nature of the particular configuration. Each 
noise component data set Is described In the following sections. A terminator 
Is not required to end the run since an end of file check Is repeatedly made 
on the Input data file at the end of each case. 

When using the program for multiple noise source configurations, ah input 
value for NTENG»2, or 3 Is required In the &GDATA set. When more than one 
type of noise component Is used In a configuration, an Input NTYPE B m (where m 
Is the total noise components for the configuration) Is needed In the first 
&N0ISIN data set for that configuration. The section covering the sample cases 
section should assist in clarifying the Input data. 
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The program allows the user to specify one of two unit systems for 
Input/output variables*. The unit system considered are the-MKS and 
English, system. The user must be consistent with the choice made for 
the unit system because once he has specified his choice, the program 
considers all Inputs are-ln that system. The Input variable IUNI1 specifies 
the unit system desired, the default option corresponds to the MKS units. 

3.1 General Data Parameters 

(&G0ATA Input data 
set) 

This section describes those Inputs which must be defined by the user 
for the first case of a computer run. Succeeding cases need only the appro- 
priate values changed reflecting a change in the prediction conditions. 

Unless otherwise Indicated, each variable Is to be defined by Input or by 
the default value(s). In order to fascllttate finding the description of 
a parameter, the 11st(s) of Inputs wltMn each of the following sections have 
been alphabetized with respect to the names~of the variables. 


Variable 

Name 

Units 

Default. 

Description 

AALT 

m,(ft.) 

0 . 

Airport altitude. 

ALTPG 

m.(ft.) 

0 . 

Aircraft height above ground at Y*0. 
(Fig. 6 of Ref.1) 

AIT0G 

AMACH 

m.(ft.) 

0 . 

Observer height above the-ground . 
Aircraft Mach number. 

BCG 

CPRES 

CRHUMD 

CTEMP 

PNde 

Atm(psla) 

%m 

°K(°R) 

10. 

Number of decibels down from maximum, 
used to determine the Integration 
interval for the EPNl calculations. 

Pressure of homogeneous atmosphere 
defined by user. (Note: Used only If 
IATM0S-4). 

Relative humidity of homogenous atmosphere 
defined by user. (Note: Used only If 
IATM0S-4) . 

Temperature of homogeneous atmosphere de- 
fined by user. (Note: used only If 
IATM0S-4). 

OHUMID 

XRH 

0 . 

Constant % relative humidity delta that Is 
added to ISA. (Note: Used only If IATM0S«1). 

DPRES 

Atm(psla) 

0 . 

Constant pressure delta that Is added to 
ISA. (Note: Used only If IATM0S-1). 

DTEMP 

°K( # R) 

0 . 

Constant temperature delta that Is added 
to ISA. (Note: Used only If IATM0S-1). 


Variable Unite 

Name 

EPP 

FLD(1 ) 

♦ ♦ • 

FLD( 25) 

FLR PNdB 

I AIR 


IATM0S 


ID0P 


Default Description 


Engine performance parameter used to 
correlate data output for the Noise 
Contour Program or to specify operating 
condition when using the "measured 
data" module. 


90. 


Data frequencies for the ground Impedance 
data curve used In the ground reflection 
calculation. The number of values to be 
specified Is ND. (Note: Used only If 
IGDR'O.) 

Noise floor for EPNL calculations. 

Values less than FLR are not Included 
when computing the duration for EPNL. 

Specifies whether the air absorption 
coefficients are calculated by the 
program or defined by the user. Set 

equal to: , , 

0 If program calculates 

1 If user defines (see UAIRAB) 

-1 If program retains coefficients 
from previous case 

Specifies the type of atmospheric 
conditions used by program. Set 

GQU&1 tOt . 

0 for nonhomogeneous International 
standard atmosphere (ISA). 

1 for nonhomogeneous ISA plus user 
defined constants for relative 
humidity, pressure, and tempera- 
ture added to ISA. (Note: See 
DHUMID, DPRES.DTEMP). 

2 for nonhomogeneous atmospheric 

conditions that are defined by 
the user. (Note: See NTEMP,TALT, 
TEMP .NPRES ,PALT ,PRES ,NHUMID,RALT , 
RHUMID) . . , 

3 homogeneous atmosphere of 1 ATM • 
14.696 psla; 288.16°K(15°C) * 
518.688°R(59°F); 70 % R.H. 

4 homogeneous atmosphere defined 

by user. (Note: See CPRES, CRHUMD, 
CTEMP). 

Doppler shift switch 

0 for no doppler shift factor 

1 doppler shift factor Included 
(Note: For fan noise the correction 

Is for frequency only) 

2 doppler shift factor Included (Note: 
For fan noise a correction Is 
made for both the frequency and the 
noise levels). 


\ 


Units 


Default 


Description 


(Note: Section 3.3, Sample 
cases* Illustrates the 
various output reports 
described by this input.) 


Specifies whether corrections for extras 
ground-attenuation are to be applied 
while extrapolating the noise level 
from the airplane to the observer, set 

equal to: 

0 if ESA desired 

1 If EGA Is not wanted 

Specifies whether corrections for 
ground reflection based, on/ dB delta. 

Or calculated corrections vnppendlx A of 
Ref.1) are. to be applied while extrapolat- 
ing the noiae level from the airplane to 
the observer, set equal to: 

0 If calculated corrections are made 
(Note: See XKN,ND»FLD*ZNR»ZNI). 

1 if a- delta of + 3 dB-1s to be used. 

An- array to allow up to 7 different 
output reports or a default report which 
gives a Heading, PNL, TCPNL, time ®rray » 
EPNL and a 1 page summary of assumptions 
under which the run was made. Order of 
Input Is Immaterial, e.g.* 




* 5*4»3,2 
= 1 ,2 ,3,4,5 


1 Type 1 report; total SPL at the 
observer for each of the 17 angles 
( 10 °, 20 °, 3 (n...l 70 ) for each of the 
frequency bands and observer. positions. 

2 Type 2 report! summary of options/ 
assumptions under which the case 
was made. 

« 3 Type 3 report! SPL, for each component, 
at the observer In the same manner as 
type 1. 

. 4 type 4 report! flight patH/observer 
geometry. 

» 5 Type 5 report! extrapolation correct- 
ions. 

• 6 Type 6 report! total free-fleld, Index 

(radius of 1 meter) SPt's for all 
angles, frequencies. and observer 
positions. 

• 7 Type 7 report! free-fleld Index 

spectra for each component. 


13 


Variable 

Name 


Units 


Default 


Description 


ISPTRM 

IUNIT 

ND 

NHUMID 

NL0EL— 


N0BS 

* 

npres 

NTENG 


0 


0 


3 


0 


l 


1 


Specifies the type of frequency bands to 
be used In the calculations. Set equal 
to • 

*0 for 24 preferred 1/3 octave bands 
1 for 8 preferred 1/1 octave bands 

Specifies whether Input parameters and 
output reports are In MKS or English 
units. 

0 e MKS, 1 ° English units 

Number of data points for the ground 
normalized complex impedance curve. 
(3<ND«25) (Note: Use only If IGDR c 0, 
see XKN,FLD,ZNR,ZNI). 


Specifies the number of entries in each 
of the % relative humidity (RHUMID vs. 
RALT) tables that are defined by the 
user for nonhomogeneous atmospheric 
conditions. (2«NHUMID^50) (Note: Use 
only If IATM0S®2) . 


Specifies table output for noise contour 
estimation on file TAPE20. 

0 * no output 

1 «* EPNL vs EPP, elevation angle, log 1Q 

of the range at CPA 

2 a same except peak PNL 


(Note: Output reporting must be set to 
TYPE! or default-see I0UT. If NUJPT^O 
each case will have a noise level, an 
engine performance parameter, an elevation 
angle and the login of ih® off-axis range 
uxHtan to fllll TAPE20.1 


Number of Observers defined In SLDIST 
table. (1«N0BS«1O). 

Specifies the number of entries In each 
of the pressure (PRES) vs altitude (PALT) 
tables that the user defines for non- 
homogeneous atmospheric conditions. 
(2«NPRES<50) (Note: Used If IATM0S»2). 

Specifies the number of distinct 
types of engine configurations to be 
considered (NTENG«3). Noise component 
parameters must be defined for each 
different source. 


Default 


Variable 

Units 

Name 



NTLMPi — - 


PALT(l) 

PALTtio) 

m.(ft.)„, 

m.(ft.) 

PRES(l) 

Alan(psla) 

PRES (50) 

Atmjp&tel 

RALT (1 ) 

m.(ftO 

RALT(50L~ 

nw(ft.) 

RHUtdlD ( 1 ) 

X RH 

rhumId (50) 

• ♦ • 
X RH 

SLDIST(l) 

W. (ft. ) 

t • * 

SLDIST(N) 

SLOPE 

m. (ft.) 

TALT(I) 

m.(ft.) 

TALT (50) 

RU (ft. ) 

TEMP(l) 

# K(°R) 

TEMP(50) 

°K(*R) 

TCG 

see. 


DescHptt°n 


10 . 


Specifies the number of entries In each 
"of the temperature (Temp) vs altitude 
(TALT) tables that have been defined by 
the user for nonhomegeneous atmospheric 
conditions. (2<sNTEMP*50) (Note: Used- 
only If IATM0S°2). 

Each, entry in this table defines the 
altitude for the pressure defined by 
the corresponding entry In the PR £S table, 
Note: Used only 1f_IATM!JS o 2, see NPRES)-. 

Each, entry In this table defines the 
pressure for the altitude defined by 
the corresponding entry In the PAUT 
table. (Note: Used only If IATM0S°2, 
see- NPRES). 

Each entry In this table defines the 
altitude fbr the relative humidity 
defined by the corresponding entry liv 
the RHUMID- table. (NOte^-Used only If 
IATM0S°2* she NHUMID). 

Each entry in the tab-le deflnes the % 
relative humidity for the altitude 
defined by the corresponding entry in 
the RALT table. (Note: Used only If 
IATM0S*2* see NHUMID). 

Sideline position of 1st observer. 

(see NfJBS) 

... N--N0BS 

Sideline posltlon-of N observer. 

Aircraft cltmta-gradlent. (Tangent of 
cOmb angle). 

Each entry in this table defines the 
altitude for the temperature defined 
by the corresponding entry in the TEMP 
table. (Note^tlsed-finly If IATM^S*2, 
see NTEMP). 

Each entry In this table defines the 
temperature for the altitude defined 

by the corresponding ?tSUlo LT 

table. (Note: Used only If IATMpS«2» 

S66 NTEMP ) * 

Normalizing time constant In seconds 
used In the EPNL calculations (Note: 

See BC6. FIR). 


Description 


Variable 

Name 

Units Default 

UAlRAB(l) 

dB/KM(dB/1000 ft.) 

UAIRAB(N) 

XKN 

dB/KM(dB/l000 ft.) 

ZNR(1) 

See Appendix A. 

ZNR (25) 

ZNU1) 

ZNL(25) 

of Ref. 1 


User defined air absorption coefficient 
for the frequency bands. (Notes Used 
only If IAIR-1), N°8 for 1/1 O.B.; 

N»24~for 1/3 O.B. 

Wave number ratio, XKN°K/Ko~Co/C, 
where Co ■ speed of sound In air, c ° 
speed of sound In ground. (Nojet 
used only If IGDR“0, see FLD, ND,ZNI,ZRN). 
RESTRICTION. XKN > 0. 

Real part of (Z^/Z 0 ) for normalized 
ground Impedance data curve. (Note: 
ZNOO., see FLD, ND, XKN, ZNI; used 
only If IGDR-0). 

Imaginary part of -Zi/Z 0 for "Ormalized 
ground Impedance data curve. (Note. See 
FLD, ND, XKN, ZNR*, used only If IGDR-O). 

(Note: The reactance of the ground Is 
usually capacitive, hence negative. The 
option here permits the user to specify 
positive values which are treated as 
capacitive reactances.) 


3.2.-J*oise Component Parameters 
(&N01$IN input data sets) 


As mentioned previously. the program hredictt noise for aircraft equipped 
*«H one W-three different types of propulsion systems. Eech configuration 
U treetod « e. set of noise eomponents, each of which wtU hove a separate 
M0ISU1 data set. Ench-cenfiguretlon Is treated Independently and may eonslder. 
any subset of the..fol lowing 12 noise component modules 
1 h — P rimary Jet 

2. Primary. and- Secondary Jet 

3. Core and Turbine 

4. Compressor end Fan Inlet 

5. Pan Exit 

6. Augmenter Wing 

7. Blewn*F1ap 

8. Lift-Pan-. 

9. Ejector-Suppressor 

10. Propeller 

11. Helicopter, Prepeller, and TiltRotor 

12. Measured -Data 


The order of the above components has meaning only in respect to the 
internal order of the computer program and. a means of Identifying the data 
inputs per noise component (e.g., if augmenter Wing noise is te be predicted, 
the input. en ITO-6 In the WMSIN dot«et indicates » the pre*™ that 
this data set applies to augmeftter-wing noises also TT6»GAMA6, DEue* etc. 
am inputs unique to Ole data sat when tTWM). 0 n« the ordeMa selected for 
the first case*. It must be malntained-for all subsequent eases. 

An additional uSe of the identifying number allows the lining attenuation 
and configuration correction Inputs to be described In a separate sectlon-whlch 
1, referred to by the various noise compenont sections 
descriptions In eech ssctlon. This csn be done In «"» "»*«' ,w 
nolsa component. If there Is a Unin, correction or If confljumtlon corrertlons 
are desired, the Input data sot vnrlnble nomos ore dlfforent by tho appen 
Identifying «u*MP oh the end of tho voMshlo nemo te.». >•««■' 'V? . 

turbine lining nttenustlon) . LIH6-1 (augmenter wing lining attenuation). IC0S, 
(primary let configuration corrections) ICW11-1 (helicopter configuration 

corrections) etc.]. 


Two data Inputs for each distinct source noise configuration have a 
special- place In each configuration-data set. (I.e., they must be defined 
In the first &N01SIN data-set In each configuration.) These Inputs are: 
NTYPE which- specifies the- total number of noise components 

(&N0ISIN.data sets) 1* a configuration. It Informs the 
program to accept data for. -NTYPE noise components. 

NENG which- specifies the number of Identical powerplants 
on the aircraft. 


3.2.1 Lining Attenuatlon-and Configuration Corrections 

The following section describes -the data Inputs for noise 
components (Including the separate component for measured data) 
when configuration, corrections are desired in the prediction- process 
for a particular noise component, for lining attenuation-corrections 
this section applies only to the core- and turbine, compressor and 
inlet fan, exit fan, augmenter wing, lift fan, and ejector-suppressor 
noise modules. The Input variable names described below differ between 
noise components only by the appended number described in the Introduc- 
tion of the Noise Component Parameters, i.e., IC0Rm, where m»l ,2,3,4... 
12 for the pairttsularjipise component (&N0ISIN data set). 


Variable Unit Default 

Name 

lC0Rm*' 0 


UNffl 


0 


Description 

« 0 Indicates no configuration corrections- 

• todB corrections are a function of 

directivity angle only 

• 2 AdB corrections as a function of 

frequency (1/3 or 1/1 octave) and 
directivity angle. 

■ 0 Indicates no lining attenuation In 
corrections 

• 1 lining attenuation corrections are 

calculated by program 


Lining Attenuation Parameters: LINm/0 

CFm m/sec (ft/sec) speed of sound in the flow. 

* Ck» M3 i« 3 f.CW 1*0 * O'- <•* "Of 

•for +Ue nome. to*w pcnevii c'i &*$)*•* 

coMft^urdlic^. £nc(t eu^me < j-f ftnf w 

fM t/ejOendonfly o-f ftve. offset 
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Variable 

Name 

Unit 

Default 

Deacr4ption_ 

EDHm 

m(ft) 


effective duct height for lining. 
(Note: used only If LOMnrO) 

EL0Hm 



ratio of effective lining treatment 
length to duct height. (Note: used 
only If LGMm°0-) 

Mu* 



Mach number of the flow. 

IOPm 


2 

lining design point option. 

■ 1 for single design point 
« 2 for multiple design point 

ILAYm 


1 

• 1 for single layer lining 
■ 2 for double layer lining 


IMAm 


LGMm 


NTFnt 


NWLtfi 


0 


a 


o 


specifies whether program calculates 
or user defines the peak attenuation 
for each target frequency. 

• 0 program calculates 
■ 1 user def1ne$~PlAm values 


specifies whether program Calculates peak 
attenuation using lining geometry or user- 
defined effective duct height and ratio 
of treatment-length to effective duct 
height. . _ 

• o user Inputs EDHm and EL0Hm 

■ 1 user Inputs lining geometry 
(see: RlVta and TLm) 

(Note: use. only If lMAm»0) 


number ot target frequencies In lining 
(Maximum Is 10). If NTFm Is set 
» 0 the computer program will set 
the target frequency* TFm* to the 
current calculated characteristic 
frequency for a particular noise 
component, the characteristic 
frequency Is that frequency where the 
spectrum level Is at a maximum. After 
the default target frequency is set. 


0 number of walls in lining. 

(Maximum is 10) 


PCTAm(l) % 

• » • * ♦ ♦ 

PCTAm(N) * 

* .fa 


loot 




0 

i v« 


percent treated for 1st target frequency 

percent treated for N th target frequency 
N ■ NTFm 

fer t i v\ l ftj 
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Description 


Variable 

Name 

PLAmU) 

PtAm(N) 

R1Wltl(l) 

♦ • ♦ 

RlitoUN) 

Tim(1 ) 

TUn(N) 

TFm(l) 

* * • 

TFm(N) 


Unit Default' 


dB 


dB 


m(ft). 


peak attonuatlon for l 8t target frequency 

(Note; used only if ) 

peak attenuation for N^ 1 torget frequency 

N » NTFm 

radius of l 8t wall of lining. 


m(ft) 

m(ft) 

m(ft) 

H x 
» ♦ ♦ 

ttz 


radius of N th wall of lining 
(Note: used only If LGMm»l , 

N ° NWLm). 

treatment length of l 8 * wall of lining. 
It • NWLm 

treatment length of N^ wall. 


Characteristic 
peak noise 
frequency 


0 


’irst target frequency (Note: If 
ITFm»0, TFm(l) will be reset to the 
:urrent calculated characteristic 
Frequency) 

<th target frequency 


configuration Corrections.: 

D08(l) dB 

»«» • ♦ ♦ 

D0fi(N) dB 

DPMI) *6 

Ml ♦ * • 

DPB(M) 

pscR(l) degrees 

Ml »*♦ 

PSCR(N) degrees 

NPSCR 


ic0Rmpo 

Table of AdB corrections as a function- 
of directivity angles only. (Note: 
lC0Rm®1) 

N « NPSCR 


Table of AdB corrections as a function 
of frequency band number* and the 
directivity angles. This table Js input 
as a single array whose Indices corres- 
pond to a two dimensional array: 0PM(m)=“ 
5(1,j) where m - 1 ♦ K (4-D. and- (1.4) 
correspond to tne pass band number and 
directivity angle Index, respectively. 

Note that K - 8 for full octaves or24 
for 1/3 octaves. Applys only If icw<m a 2. 

Table of directivity angles corresponding 
to either D0B array or DPB array depending 
on IC0Rm setting. 

N - NPSCR 

Number of directivity angles on which the 
configuration correction table Is based 
(2 < NPSCR < 17) 


3,g,2 Primary Oat and Primary Mu« Secondary Jet Noise 

This section describes the subset of the-MWISfN parameters used In 
predicting either primary let noise or combined primary and secondary 
let noise. These Inputs are needed in addition to the appropriate 
&6DATA parameters described previously. (Note: for AdB correct on*, 
see the section 3*2.1 on lining attenuation and configuration 

corrections). 


Variable Unit 

ITYPE 


mm 

ntype 


Default 


Description 

Indicator for primary or combined primary 
and secondary let noise. 

ITYPE » 1 for primary let 

ITYPE B 2 for primary 6 secondary let 

This variable must be specified In the 
first case fer each noise component for 
each different noise source configuration. 

Number of engines. If other than ene* 
NEN6 must be specified for the first 
component for each type of propulsion 
system. 

Number of noise components in- a conflg- 
uSSESto (Note: NTYPE must be specified 
only In the first &N0IS1N data set of 
2ch configuration In the first case 

a v*un . ) 


Primary Jet Parameters: 


API 

ffl 2 (ft 2 ) 

AN6JT1 

degrees 

DlAMtl 

m(ffc) 

NJET1 



MC0DE1 

PR1 

TT1 °*(°R) 


0 


1 


cross-sectional area of the nozzle -exit*™ 
engine Inclination angle. 

i^zero* o? negative* the diameter will 
be calculated based on nozzle-area (API) 


1 

» 2 
» 3 


user defines API »PJ] »TT1 
user defines WPi .PR1 »TT1 
user defines AM »WP1 *VP1 * 
plus AS2.VS2.WS2 if secondary 
let noise Is to be considered. 


code for Strouhal curve 

SctfDEl a 1 for flight spectrum curve 

MC0UE1 ■ 2 for ground spectrum curve 

oressure ratio. I.e.. total pressure 
div1ded P 3 frw-stream static pressure, 
jet total temperature 


Variable 

Unit Default 

Ooscrlptlon 

VP1 

m/see(ft/#Qe) 

velocity of Jet exhaust relative 
to- nozzle 

WP1 

kg/socdbm/sec) 

primary mass flow 

Secondary Jet Parameters 


The following three parameters are needed 
combined primary and secondary Jet noise. 

in addition to the above for 
(1TYPE - 2) 

AS2 

m 2 (ft 2 ) 

secondary Jet nozzle area 

VS2~ 

m/sec(ft/sec) 

secondary Jet velocity relative 
to nozzle 

W52 

kg/secdbm/sac) 

secondary mass flow 


3,2.3 Core aiuLXUfblne Noise 

This section describes- the subset of the &N0ISIN parameters used to 
predict core and turbine noise. These Inputs are specified in addition 
to the &GDATA data set described previously. (Notes for AdB corrections, 
see the section 3.2.1 on lining attenuation and configuration corrections). 


Variable Units Default 

BELT3 degrees 0 

ISW3 0 

ITYPE 


Description 
Engine attitude angle. 

Specifies noise type to be predicted 
1SW3 « 0 for core & turbine noise 
ISW3 ■ 2 for core noise only 
ISW3-S-3 for turbine nclse only 

ITYPC ■ 3 for core and turbine noise 
prediction 

This variable must be specified In the 
first case for each noise component for 
each configuration. 
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I 

I 


» 


> 


I 


Variable 

Units 

Default 

NENQ 


1 

NTYPE 


1 


Description 

Number of engines. If other than V. 
must bo specified for tho first neiso 
component of oach typo of propulsion 
system. 

Number of noise types In a configuration. 
(Note: NTYPl must bo specified only in 
the first &N0IS1N data set of oach 
configuration for the first case of a 
run) 


core Noise. Parameters 
CMP3-- kg/ seed bin/ sec) 


EK3 

JB3 

Pt>*_ 

m °K(*R) 


Combustor corrected mass flow. Corrected 
to sea level* static conditions 
(1 ATM, 15°C). 


peclflc engine correction 


indicator for type of burner. 

JB 3 ■ 1. for annular type burner 
ji&-s_ 2’ for. oan typo burner 

Turbine total pressure ratio,. I.e.* 
turbine inlet total pressure divided 
by...tufbloe exit total pressure. 


Combustor, exit-total -ifisnperatu re . 


Turbine Parameters 
BN3 

CLS3 m/se«(ft/see) 

CS3 

DT3 m(ft. ) 

IC3 


PMF3 kg/sec(1bm/sec) 

SS3 RPM 


Number of blades for turbine last stage. 


spend of sound at last turbine stage. 

If CLS3- is net set it will be estimated 
internally by program. 



1 ). 


Tip diameter for turbine last stage 
rotor. Retail red only If VTR3 is unknown. 


Indicator for nozzle configuration type. 
ICJ ■ 0 for dual flow nozzles of turbo- 
fans or turbojets 


IC3 f o for engines with retracted pri- 
mary flow nezzle (e.g.* JT8D). 


Primary mass flow. 
Shaft speed. 
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Variable 

TU3 

VTR3 


units 

•K( # R) 


P^hi^u Description 

Turbine outlet- total temperature 
requlrod only if CLS3 Is unknown. 


ju/sec(ft/fiec) Relative tip speed of turbine last 

stage rotor. 


3,2*4 Compressor, Fan Inlot and Fan Exit Noise 


This section, describes the subset of the &N0ISIN parameters used to 
predict the compressor, fan Inlet and-fan exit noise. These inputs are 
needed In addition to the appropriate &GDATA parameters. (Note: For 


AdB corrections, see the section 3.2.1 
figuration corrections) . 


and con- 


Variable 

DELT45 

Units 

degrees 

Default 

0 

Description 
Engine attitude angle. 

PPR45(I) 



Fan or compressor pressure ratio. 
l«s!«sNSTG45 

ITYPE 



ITYPE « 4 for compressor or fan Inlet noise 
ITYPE « 5 for fan exit noise 

This variable must be specified 
In the first case for each noise 
component for each configuration. 

N845(I) 



Number of compressor or fan blades for 

each stage 

1«I*NST045 

NENG 


1 

Number of engines. If other than 1, 
must be specified for the first noise 
component of each type of propulsion 
system. 

NTYPE- 


1 

Number of noise- components In the 
configuration. (Note: NTYPE must be 
specified only In the first &N0ISIN 
data set of each configuration for the 
first case of a run.) 

NSTG4S 


0 

Number of fan stages 
1«NSIG45«3 

RN145 

RPM 


Rotor rotational speed. 

RSS45(I) 

percent 


Minimum rotor/stator spacing 
1«I«NSTG45 


> 

t 


> 


> 


I 


> 


r > 




Variable Units Default 

RTS45 0 

Fan Inlet Parameters 
CFPR4 

0IAM4 ( I ) m(ft) 

Pan Exit Parameters: 

AREA5(1) «^(ft 2 ) 

BPR5 

NI5 


Description 

Relative tip Mach number of the first 
stage without Inlet guide vanes (I.S.V.). 
If less than or equal to 0, IGV wIll be 
assumed for the first stage. If RTS4Sis 
less than one but greater than zero, 
there Is no buzzsaw component. 

(In addition, to the Inputs above for 
inlet fan noise. 1.e.« ITYPE a 4.) 


Fan pressure ratio when the relative 
tip Mach number equals 1.025. 


Compressor or Inlet fan diameter. 
(1*I<NSTG45). 


(In addition to tho first set of Inputs 
for fan exit noise, l.e., ITYPE*5.) 


Fan discharge area 
1«I«NST645 

Engine bypass ratio*., rhg/fy where 
^...primary mass flow 
ij^. * .secondary mass flow 

Indicator for duct type 
«0 for short fan ducts 
•1 for long fan ducts with retracted 
primary nozzle, l.e,, the 0T8D 

©'Sine* . * 

•2 for long fan ducts with approximate 
coplanar primary/secondary nozzle 

«3 for approximate 3/4 length fan duct.,. 


3.2.5 Augmentor Wing Noise 

5 This section describes the subset of the &N0ISIN parameters used to 

predict the augmenter wing noise. These Inputs are needed in addition 
to the appropriate 5GDATA parameters described previously. (Note: For 
AdB corrections, see the section 3.2.1 ort lining attenuation and con- 

* figuration corrections). 

Variable Unit Default Description 

Nozzle discharge area. 

nc * - / ft \ Effective diameter (hydraulic dlervter) 

m ( ; DE - 4HU M> 

> perimeter 

= 2H/(1+H/L) 

H is slot height, L Is slot length. 
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Variable 

unit 

Default 

DELT6 

degrees 

O 

GAMA6 



ITYEE — 




XNPR6 

NENG 

NTYPE 


TT6 ’K( 0 R) 


Description 


Flap angle relative to the horizon. 

Ratto of specific heats for exhaust flow. 


XTYPE s 6 for augmenter wing ^nolse. 

This variable must be specified in the 
first- case for each noise component 
for each configuration. 

Nozzle pressure ratio - the total pressure 
at the nozzle exit divided by tho free 
stream static pressure. 

Number of engines. If other than 1 » 
must be specified for the first noise 
component of each type of propulsion 
system. 

Number of noise components In a 
configuration, (note: NTYPE must be 
specified only In the first &N0ISIN 
data set of each configuration for the 
first case of a run.) 

T.i.i +nmn«**9ture at the nozzle exit. 


3.2.6 Blown Flap Noise 

This soctioh describes the subset of the mm Peters used to 
predict the Mown flap "»1se. These Inputs are supplied 
to the &GDATA parameters. (Note: For AdB corrections, see section 3.2. 
on lining attenuation and configuration corrections). 


Variable 

units 

Default 

Description 

AN7 

m 2 (ft 2 ) 


Nozzle discharge area. 

DELT7 

DL7 

degrees 

0 

Engine attitude angle. 

Dimensionless distance between nozzle 
exit and target point on the flap (s) 
when the nominal flap angle Is 45 , l.e., 
t/D In reference | f sec c a 

DN7 

m(ft) 


Nozzle exit diameter or hydraulic diameter. 

FANG7 

degrees 

0 

Nominal flap angle. 


Default 


Variable Units 

HD7 

ITYPE 


NENQ 1 

NTYPE 1 


PR7 

TT7 *K(*ft) 


Description 

Dimensionless distance between nozzle 
centerline and mem wing chord, l.e., 

H/0 In. reference i, zec.Xz.z.S" 

ITYPE ° 7 for blown flap noise. This 
variable must be specified In the 
first case for each-noise type„J!sJLeacn. 
configuration. 

Number of Identical noise sources. If 
other than 1 , must be specified for the 
first case for each configuration. 

Number of noise types In a configuration. 
(Note: NTYPE must be specified only in 
the first &N0ISIN data set of each con- 
figuration for the first case of a ruiw) 

Nozzle pressure ratio , l.e., total pressure — 
divided by free-stream static pressure. 

Total Temperature of exhaust at- nozzle 
exit. 


3.2.7 Lift-Pan Noise 

This section describes the subset of the &N0ISIN parameters used to 
predict lift fan noise. These Inputs are supplied in addition to the 
appropriate &G0ATA parameters described previously. (Note: for AdB 
corrections* see section 3.2.1 on lining attenuation and configuration 
corrections). 


Variable 

units 

Default 

Description 

AREAS 

CRFPR8 

m 2 (ft 2 ) 


Pan discharge area. IF » 0. No aft 
fan noise Is calculated. 

Pan pressure ratio for~the relative tip 
Mach number of 1-.02S. 

DELTAS 

degrees 

0 

Engine attitude angle. 

DIAM8 

PPR8 

ITYPE 

NB8 

m(ft) 


Fan Inlet diameter. IF • 0. No Inlet 
fan noise calculated. 

Pan pressure ratio, l.e., total pressure 
aft of a fan stage divided by total pres- 
sure just forward of the fan stage. 

ITYPE ■ 8 for lift fan noise. This 
variable must be specified In the first 
case for each noise type for each 
configuration. 

Number of fan blades. 


Variable. 

NEN6 

Units 

Default 

1 

Description 

Number of lift fans being considered. 
If other than i, must be specified for 
the first case for each configuration. 

NTYPE 


1 

Number of noise types In a configuration. 
(Note: Must be specified only In the first 
&N0IS1N data set of each configuration for 
the first case of a run.) 

RN18 

RPM 


Rotor rotational speed. 

RSS8 

RTS8 

percent 

0 

Minimum rotor/stator spacing. 

Relative tip Mach number of the fan without 
Inlet guide vanes. If RTS8 is less than or 
equal to zero Inlet guide vanes are assumed. 
If less than one but greater than zero there 
Is no buzzsaw. 

3-2.8 Ejector-Suppressor Noise 

This section describes the subset of the &N0ISIN data, set used to predict 
ejector-suppressor noise. These Inputs are supplied In addition, to the 
&GDATA parameters described previously. (Note: For AdB corrections, see 
the section 3.2.1 on lining attenuation and configuration.) 

Variable 

AR9 

AREAS 

CV9 

units 

n&ft 2 ) 

Default 

Description 

Area ratio of suppressor nozzle, 1.*.. 
primary plus secondary flow area divided by 
primary flow area. 

Discharge area of suppressor nozzle. 
Velocity coefficient for nozzle. 

DELT9 

degrees 

0 

Anglo between thrust vector & horizon. 

EMACH9 



Exhaust Mach number for ejector (only 
needed If IE09fO) 

EXNM9 



Exhaust Mach number for nozzle. 

ITYFE 



ITYPE°9 for ejector-suppressor noise. 
This variable must be specified In the 
first case for each noise type for each 
configuration. 

IEJ9 


0 

Switch for ejector and/or suppressor 
IEJ9 a 0 - bare suppressor 
IEJ9/0 - ejector/suppressor 


Variable 

Units- Default 

Description 

NEN6 

1 

Number of engines. If other than 1 must 
be specified for the first case for each 
configuration. 

NTYPE 

1 

Number of noise types In a configuration. 
(Note: NTYPE must be specified only_1n 
the first &N0ISIN data set of each 
configuration for -the first case of a run.) 

NUMS 


Number of discharge elements of suppressor 
nozzle. 

PA9 

m 2 (ft*) 

Discharge area of ejector (required only 
If IEJ90J3). 

PCV9 


Velocity coefficient for Rector 
(required only If IW9 fO) 

PS9 

ATM(psla) 

Static pressure in exhaust atJiozzle 
(required only. If lEJSPO) 

FTS9 

•*(•*) 

Static temperature of exhaust at ejector 
exit, (required only If lEJ9fU) 

SMACH9 


Mach number of Induced secondary air 

ST9 


Static temperature at nozzte exit. 


3-2.9 Propel ler Noise 

This section describes the subset of the AN0I$llt parameters used to 
predict propeller noise using the empirical procedure defined In the 
reference. The next section, describes inputs for the theoretical rotor 
procedure which may be used in lieu of this module. These Inputs are 
needed in addltlen-to the appropriate W50ATA parameters described 
previously. (Note: for AdB corrections see section 3.2.1 on 
lining attenuation and configuration corrections.) 


Variable 

Units Default 

Description 

ASUB1Q 

sq.m(sq.ft.) 

Total blade area. for one side of 
propeller- 

BIO 


Number of propeller- blades 

DIO 

m(ft) 

Propeller diameter. 

DELT10 

degrees O 

Angle between gross thrust vector 
and horizon. 

DSUB10 

ft(ft) 

Characteristic dimension for the blade 

i -‘- 

ITYPE 


ITYPE « 10 for propeller noise. 

This variable must be specified in the 
first ease for each noise type For each 
configuration. 

NENS 

1 

Number of engines. If other than one 
must be specified for the first case for 
each configuration. 

NTYPE 

1 

Number of noise types In a given configura- 
tion- (Note: NTYPE must be specified only 
in the first &N0ISIN data set of each 
configuration for the first case of a run.) 

RPWIO 

RPM- 

Propeller rotational speed. 

T10 

N(lbf) 

Propeller thrust* 

WIO-. 

KN(HP) 

Bropeller shaft power. 


3.2.10 Helicopter, Propeller end Tilt Rotor Noise 

THU section describes the subset of the &N0ISIN parameter! used to 
predict helicopter, propeller. and tilt-rotor noise based on the 
theoretical procedures defined In the reference. These inputs are 
needed In addition to the appropriate &GDATA parameters described 
previously. (Note: For AdB corrections, see section 3.2.1 on lining 
attenuation and configuration corrections r section 3.2.1.) 


Variable 

Units 

Default 

ABU 

m 2 (ft 2 ) 


B11 



CEE11 


24.4 

DELTU- 

degrees 

O 

oeii 

m(ft) 


0T11 

m(ftL 


ITYPE 




IRRU 


0 


LLF11 


2 


NENG 

NTYPE 


Qll 

N-M (ft-lbf) 

RNll 

0.8 

RPM11 

RPM 

Sill 

5.0 


(Ascription 

Total blade area of one aide of rotor. 

Number of blades per rotor(2. * 81l~*‘ 6-) 

Constant (c) in loading la* Eg. 61 when 
(see XMM11 and XLMC11). 

'Angle between gross thrust vector and 
horizon. (Apply* wily to the main rotor.).. 

Characteristic dimension for the blade 
geometry at 0.7 span, l.e., the mean axial 
projected chord. 

tip diameter. 

ITYPE - 11 for helicopter noise. This 
variable must be specified in the first 
case for each noise type for each con- 
figuration. 

Indicator for specifying if the rotor being 
considered Is- the main rotor or tall rotor 
IRR11«0 for main rotor 
dQ fop rotor 

(Note; If the tall rotor is being considered 
the thrust axis Is assumed Horizontal and 
perpendicular to the helicopters flight 
path.) 

Loading law- Indicator (see Rdf. 1 for 

LLH 1“l^app lying to hovering helicopter 
(Ecf« 5(wi)* , , . 

•2 applying to helicopters and. tilt 
rotors (Eg. SOB). 

-3 applying to low speed- propellers 
(Eq. 50C). 

-4 applying to-.low. speed propellers 

■6 applying? to medium speed propellers 
(Ed. 50E). 

-6 user inputs loading law parameters 
(E«. 51). 

Number of engines, l.e., rotors. If other 
than 1* this must be specified for the first 
noise component of each typ of propulsion--- 
syStem- 

Number of noise types in the configuration. 
(Note: NTYPE must be specified only in the 
first &N01SM data set of each cot figure- 

rdOtt rtf A run . ) 


Shaft torque. 

Dimensionless centroid for equivalent 
point load on a rotor blade. 

Rotor rotational speed. 

Lift curve slope for a single blade 
(applies If LLF11-2). 


Units 

N(1bf).. 


Default 


Description 


Variable 

Til 

XMMU- 

XLMC11 


_ Thrust per rotor. 

2,0 ] Constants(m &-*c) In loading law-fiq. SI. 
30.0 J Applies when LLFU-6. 
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3.2. II Measured- Data Input 

This section describes the subset of the &N0ISIN parameters required 
for inclusion bf measured data. The SPL variable described In^ls 
section Is an array of sound pressure levels id d& re 20 . Vm as 
a function of frequency (preferred 1/1 octave bands or 1/3 octave bands)* 
a prescribed engine performance parameter, directivity angle, and 
elevation angle. In order to minimize core size*, this array 1s- 
asslgned to local storage in. the measured data overlay and the input 
Is. read In an 8 field, TO column per field decimal format rather than 
the Namelist ANjJlSIN format, the measured data discussed In this 
section Is limited to one power pjlant and can be specified only once 
during a- computer run. The. only variables which can change In 
succeeding cases Is the AGOATA parameters; <« ot e»- f or AdO cor re c tio n , 
r efer to- th e lining attenuati o n an d c onftgweti en-tui I'eallow, teetiod 

sed in se.CsH6n 3*^//, 

Refer, to section. 3. 3 *2~f ec sample .Input data which lacludes measured 


data. 



Variable 

BETA120) 

• a a * 

BET A1 2(H) 

Unit Default 

degrees 

♦ 

degrees 

Description 

Independent variable array of elevation 
angles used to correlate the measured 
SPL'S. Axial symmetric sound sources 
will have no BETA12 entries Indicated 
by NBTA12 - 0. N » NBTA12 

DELT12 

EP12(l) 

a * ♦ ♦ 

EP12(N) 

f 

O 

Engine inclination angte. 

Independent variable array of engine- 
performance parameters needed to 
correlate the measured SPl's. 

N • NEP12 

ITYPE 


ITYPE • 12 for measured data. This 
Variable must be specified In tne 
first case for each noise type for each 
configuration. 

NBTA12 

0 

Number of entries in the BETAl2 data 
array. (N8TA12 - 0 or 2 £ NBTA12 $ 5) 

NEP12 


Number of entries In the EP12 data 
array. (2 6 NEP12 £ 5) 

NPSI12 


Number of entries In the PSI12 data array. 
(2 « NPSIT2 £ 17) 


Variable 

unit 

Default 

Description 

NTYPI 


1 

Number of noise types In a configuration. 
(Note: NTYPE must be specified only In 
the first 6N0ISIN data set of each con- 
figuration for the flr-st case.) 

PSX12(1) 
PSI 12(h) 

degrees 

degrees 


independent variable array of directivity 
angles used to correlate the measured 
SPL's. N » NPS11Z 


NOTE: 

SPUD 

$PL(N) 


iPl array is Input with (8P10.O) format- dl rectly 
following the &N01SIN data set. 


dB 

9*4 


Deoendent data array of SPL's in dB for 
noise versus (f» PS112, EP12, BETA12). 
Where f Is- the frequency (eight preferred 
1/1 octave bands or twenty-four 1/3 octave 
bands defined In Table 4 of Ref. 1 •) 

Inputs are for free-fleld noise oondltlons 
at R B 1 m. 

Notjfl ♦ 

SPL(n) ■ F(L, d. R*-L) where 
i u-a. i + ty_(<M + k 2 (.K-1 + k 3 )(L-l») 

lu • 24 for 1/3 octave band analysis 

» 8 for full octave band analysis 

k 2 - NPSI12 

k 3 » NEP12 

(I, J, K, L) are indices corresponding to 

f, PS112, EPlfc, BETA12) where frequency 
is varied first, then the directivity 
angle, then the engine performance para- 
meter, and finally. the elevation angle 
if applicable. 


t 


* 


I 


» 
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3.3 Sample Case* 

The following section is divided into three sections: Control Cards* 
Sample Input Data} and Sample Output Reports. 

3*3.1 control- Cards 

IBM job controt. language Instructions are listed below, to run tho 
noise source estimation on an IBM 360/370 machine under the IS 
operating system. 



//J0BNAME 
//EXEC 
//SYSPRINT 
//SYSIN 
//SYSUT2 
//DCS » (EftECL 
//SYSUTl 


(format per Installation) 

PGM - IEBGENER 
Da SY$0UT°A 

DD K-SYSQA* DSN«&C^S , SPACE“(TRK»( 5.1 ) ) , 
80* RECFMrFB, 0LKSIZE-4O0)r DI$P-(NEM, PASS) 

DD * 


( Input DATA- for- noise estimation 
see: Section 3.3.2 


I* 

mm . pom 

//SYSPRINT 

//SYSIN 

//SYSUT3 

//SYSUTl 

Him P0RTGLO, 


//IKED. SYSIN DO * 


• IEBGENfift 
DO SY80UT-A— 

DD DUMMY 
DD SYS0UT-A, 0CB*BUSIZ|*40& 
DO 0SN»4CAR0S> D ISP* (OLD, PASS) 
TIME-4* RE6I0N-33QK 


this step prints out the 
above Input DATA 


( Binary Approx 3 card boxes 
Deck for noise estimation-program. 


//B0 . PTOBPOOl 

//G0 . FT09P001 
//G0 . FTlOFOOl 
// G0 . FT! 1 FOOl 
// G0 . FT12P001 


DD UNIT-SYSOA, SPACE- (CYL , ( 1 , 1 ) ) »DC&» (LRECl- 136, 
BIKSIZE*644*RECFM*FB) 

( Same JCL format as for 1 
FTOBflWI ) 


l 


C01. 

1 


//go 

im 

// 


UNIT-SYSOA, SPACE-(CYL,(U|) 

*(l»l))*DCB"LRECL Q 80, 


PT13FO01 DD 

FT2QEQQ1 DO UNIT-SYSOA, SPACE- (CYL 

BLKSlZIaflOO, RECFM n FB) 


( The above JCL cards tor FT2QF001 are used only If the 1 
optional noise data for noise contour estimation is J 
des1red(see section 2.0- & NLOPT In section i»X._ * 


// GO 
/* 


SYS1N 00 D$N-BCARO$,DISP-(0LD .DELETE ) 

The foil owl ng. control cards are needed only If the 
optional, noise data has been written to file 20. 

I This data Is read as Input to the precompiler pro- 
i gfatn ' which generates a 

data subroutine for the contour program (section 
4.0). This routine is then punched, printed and j 
compiled, 

//EXEC FORTBUl, TIME-1, REGI0N-110K 
//LKED. SYSIN DO * 


l 


Binary Phase A ref 
Deck pre-compiler 


sf.?| 

lor J 


//GO . FT2OF0O1 00 DSN-&&TAPE20, DISP»(OL0, DELETE j 

//G0 • mi P001 DO UN IT-SYSOA ,0SN°&4TAPE2l .MSN . DELETE), 

//SPACE-(400, (80 ,80)) » DCB-(LRKl-80.BLKSlZg»^ 

//GO . PT22P001 DO UiaT»SYSOA.OSN-MiTAPE22j)ISP-(NEM,PASS), 

// SPACE- (400.(80.00)) , DCB- (LRECL-80 *BLK$I ZE-400 ,RECPM-FB ) 

//gx£c WuEBGENER (Punches the.data routine for the real time contour program) 
//SYSPt.iNT 00 SYS0UT.-A 

//SYSUT2 00 SYsSt-B + OCB“(LRECL“90,BLKSIZE»400,RECFM-P8) 

// SYSUT1 DO URIT-SYSDA ,DSN-jATAPE22 ,DI$P* (OLD *PAS5 ) 

//EXEC PGM-IEBSENER (Listing of the data routine) 

//3YSPRINT DO SYS0UT-A 

//SYSUT2 DO SYSOUT-A ,0CB- (LRECL-80 ,&L ZE-400 ,REC FM- PB ) 

//SYSUTt DO UNIT-SYSOA .DSN-MTAPE22 ,DISP- (0tO,PA8S) 

//EXEC FORTGC, PRAM. FORT- Mfo>,0ECK, TIME-1, REGIpUOK 

//FORT. SYSIN DO DSM-MTAPE22 ,DlSP- (OLD , DELETE.) . 

/* fthe lest Job step produces a binary date-subroutine for! 

| the 360 version of the contour program. j 


3,3.2 Sample Input Data 

The follows set of input data reflects tho-floxablllty of -the 
program In making studios of various lining effects upon thd overall fan 
noise. For oach of tho seven eases both Inlot and Aft-fan noise wore 
predicted. Different output report options wero used for each case 
so that tho user may more easily use this feature (see IgUT, section 
3.1). 


The eases listed are affected by the following lining characteristics: 

Case 1 Single design point, single layer, user defines 
peek attenuation for target frequencies. 

Case 2 Same except program calculates peak attenuation. 

Case 3 Multiple design point. 

Case 4 Double layer lining. 

Case 5 Single design point, single layer lining, user 
Inputs lining geometry. 

Case 6 Same as 5-exeept multiple design point. 

Case 7 Same as 6 exeeptjdouble- layer. 

Per a full explanation of the lining Inputs see section 3.2.1 and 
section 5.1.4 In the engineering analysis report. 


SAMPLE CASE 1 -ILLUSTRATES OWPUTWTIONS 
(OUTPUT SHOWN IN SECTION 

2 BU22SAW 

HflOATA ALTWhBOO. , A»tN*0.292, NMM, I^OT(l)-l ,3 .4.6 .6 ,7 .IUMIT-1 

SIOISTOM.. IOOMAEND 

A NOTHIN NSTQ46°1 .NB46(1 ) B 4GtFPM6(1 ) a 1g406|DIAM4(1 ) a 7 « 68 • RSS4 E (1 ) G 3Qfi 
fC8ill.«iMH4-i TarSiwlSfeMOO. ;*TS4l"l : *?3 JSFPM-l . ZJ.0ELT46-O. . 

TF40 )®2000. *TF4U)»4000, ,PCtA4(1 )°50. > PCTA4(2)«50. ,PLA4(1 )*ZB.to > — 

tT¥PiKtEL^til!»6!EBM5-o!270,iDP6=l . ILAV6-1 .LlW-1 ,MTFS"2. 
IMAB*1 ,TF5(1 ) B 2000; .TF6(2)-4000. ,PCTA5(V)-50. ,PCTA5 2)°50, , 

PLA5(1 5°11 .4 f PLA6(2i o 13.4»PMS u 0,4 < CF5°1116. ,AREA5(1)“20, SEND 

CASE TWO 

AflOATA l0liT(l)"l ,6*0 AEND 

&N0ISIH ITVpKnT?PE“2,IMA4“0. PLA4(T )®0. ,PLA4(2) “0. . SEND 
&N0ISIN ITYPE°S* IMA5"0, PIA5(1) U 0. *. PLA5(2)“0. SEND 

CASE THREE 

AGO AT A I0UT(1 )°2,6*0 AENO 

(blank card) ^ 

AN0ISIN ITYPE"4*NTYPE U 2,IDP4°2 AEND 
&N01SIN ITYPE B 5,IDP8°2 SEND 

CASE FOUR 

ASDATA I0UT(1 ) B 3,6*0 AEND 

(blank card) k 

NNflISIN ILAY4“2,ITYPE“4,NTYPE“2 SEND 
SNfllSIN 1LAY5 B 2,ITYPE B 5 AEND^ ^ 

A6DATA IlflUT(1) B 4,6*0 SEND 

UNdlSIN ITYPE B 4.NTYPE B 2.IDP4 B 1 ,ILAY4°1 aLGM4 b 1 t EL0H4 B O, , 

E0H4“0. *R1W4(1 )“l!iRllW .279,T14(1 j B 0,858, 0.858, 

fcNAlMN ITYPE“5.IDP5 0 1 ,ILAY5°1 *LQM5®»T »E10H5“0. »R1W5(1 )“1 . » 

R1 W5 (2) ° 1 1 2 79 i TL5 (I ) “ 0 ! 858 • 0 . 858 , NWL5 a 2 , EDH 5 B 0 . AEND 

CASE SIX 

AGDATA I0UT(l) a 5,6*O AEND 
( blank card) 

AN0ISIN ITYPE a 4,NTYPE°2,IDP4 B 2 AEND 
WWW tWM.lWM »ENO 

AGDATA UUTO)«7*0 AEND 
(blank card) 

ANISIN ITYPE°4»NTYPE*2*ILAY4 B 2 AEND 
AN01SIN ITYPE b 5,ILAY5 b 2 AEND 


SAMPLE INPUT CASE 2 - ILLUSTRATES USE OF 
MULTIPLE PROPULSION SYSTEMS WITH CONFIGURATION CORRECTIONS 
(OUTPUT NOT SHOWN') 


THIS IS A MULTIPLE CONFIGURATION I CASE ». 1 wT _ wr= , 

AGDATA SL0PE-O. , ALTPG*1 0. »ALT0G*6. ,N0BS s 2 ,SLDIST ; (1 )*500. ,6(8). JfttHGrZ » 
IUNIT-1 ,lE6A»0,ISPTRM»0adDftM.AMACH« J ,I0UT(1H ,2,3,4,5,6»7 AEND 
FIRST CONFIGURATION — AUGMENTER AND PROP 
AN0ISIN NENG-1 , ITYPE-6 .GAMA6-1 . 4,TT6=760. ,XI4PR6»2. , 

DELT6-35. ,AD6-5 . 32 ,DE6» . 456 , NTYPE-2 AEND 
AN0ISIN ITYPE-1O,NENG*l,no-630O.,WlO*UOO., 

RPM1 0=790.-, 1)10=15.97, 0SU81 0= . 5ASUB1 0-56 . ,B10-4. .DELT10-0. AEUD 
SECOND CONFIGURATION —PROP ONLY 
AN0ISIN NTYPE-1 ,ITYPE-10,NENG-1 »T10*188. ,W10®21 .3* 

RPM1 0-1720. ,D10-5 . 0, DSUB1 0-0. 12, ASUB1 0-5,1 4,810-4 -J1ELT1 0-0. , 

IC0R1 0=2 ,NPSCR®5 ,PSCRO HO. ,50., 90. ,130. ,170., 

DPB(1 )»12*10. ,12*20. ,12*25,^2*30. ,24*40. ,12*35. , 

12*30. J2*20., 12*10. AEND _ 

MULTIPLE CONFIGURATION CASE NO. 2 


t Mill VHW W mw ♦ 

AGDATA SLOPE-0. .ALTP-10. .ALTR»6. *N0BS»2,SLDIST(1 )«500. ,600. , 
IUNIT-1 ,IEGA-0,ISPTRM»l,J«®R a l,AMACH«.l *I0UT(1)®1,2,3,4,5,6,7 


AEND 


SECOND CASE -FIRST CONFIGURATION 
ANGlSIN NENG-1 ,ITYPE-6,GAMAfi«l .4,TT6«760. ,XNPR6*2. , 

DELT6-35. ,AD6-5.32,DE6-.45fl,NTYPE»2 AENO 
AN0ISIN ITYPE-10, NENG-1 ,T1 0-6300. ,W10»1300.» 

RPM10-790. ,D1 0-1 5.97, DSU81 0- . 5 , ASUB1 0*56 . »B1 0-4 . ,DELT10-0. AEND 
SECOND CASE -SECOND CONFIGURATION - 
ANOISIN NTYPE-1, ITYPE-10, NENG-1 »JlfH^*»W]®^1.3, 

RPM1 0-1720., D10-5. 0,DSUB1G-0.12,ASUB10«5. 14, B10-4.,DELT1 0-0., 
IC0RlO»2,PSCR(3)»llO.,DPB(lj»4O^DPB(2)«42., 

nPB(3)-35.,DPB(4)-30. ,DPB(5)»25. ,DPB(6)«21 . ,DPB(7)-19. ,DPB(8)=lo. , 
DPB(9)»20. ,DPB(10)»20. AEND 


SAMPLE- INPUT CASE FOR MEASURED DATA 


\ 


C$1. 2 

j CASE NUMBER ONE 

&GDATA IGDR a l » l0UT(l) a l ,2,3,4,5,6,7,EPP a 1. ,ISPTRM a 1 SEND 

C0NEI DURATION. FOR- MEASURED DATA AND PROPELLER NOISE. 

&N01SIN NENG®1 , NTYPE=2, ITYPE a 2, NBTAl2 a 2, NEP12®2, 
NPSIl2 a 5, EPl2(1)«1.2v EPl2(2H-8, BETA12(l) a l5., 45., 
PSI1Z(l) a 10., 40., 90., 120., 150. &ENQ 


C$1. 1 
81. 

11 

21 

31 

41 

51 

61 

71 

82. 

82. 

83. 

83. 

82. 

82. 

82* 

83. 

83. 

83. 

84. 

84. 

83. 

83. 

83* 

84. 

84. 

84. 

85. 

85. 

84. 

84. 

84* 

85. 

85.. 

85. 

86. 

86. 

85. 

85. 

85* 

84. 

84. 

84. 

85. 

85. 

84. 

.-94— 

84. 

93. 

93. 

93. 

94. 

94. 

93. 

93. 

93. 

94. 

94. 

94. 

95. 

95— 

94. 

94. 

94. 

95. 

95. 

95. 

96. 

96. 

95. 

95. 

95. 

98— 

96. 

96. 

97. 

97. 

96. 

96. 

96. 

95. 

95. 

95. 

98. 

96. 

95— 

95. 

95. 

81. 

81. 

81. 

82. 

82. 

81. 

81. 

81. 

82. 

82. 

82. 

83. 

83. 

82. 

82. 

82. 

83. 

83. 

83. 

84. 

84. 

83. 

83. 

83. 

84. 

84. 

84. 

85. 

85. 

84. 

84. 

84. 

83. 

83. 

83. 

84. 

84. 

83. 

83. 

83. 

92. 

92. 

92. 

93. 

93. 

92. 

92. 

92. 

93. 

93. 

93. 

94. 

94. 

93. 

93. 

93. 

94. 

94. 

94. 

95. 

95. 

94. 

94. 

94. 

95. 

95. 

95. 

96. 

96. 

95. 

95. 

95. 

94. 94. 94. 95. 95. 94. 

&N0ISIN ITYPE®10, T10*188., W10=21.3» RPM10»1720., D10°5.0, 
DSUB10 S 0,12, A$UB10 a 5.14» 810“4., OELTlOsQ. 4END 
CASE NUMBER TWO 

&6DATA EPP® 2.0, ALTPG*30Q~, SLDIST(1)®50O. , AMACH*U, 

94. 

94. 


SLOPE - .2 SEND 

(Plank card) 

&NOISUL ITYPE-12 &END 

&N0ISIN ITYPE-10 SEND 


♦NOTE* 

TheSPL Input above corresponds to 8 full-octave band levels versus five 
values of a directivity angle, two values of an engine performance parameter, 
and two values of an elevation angle, l.e., SPL(n) ■ F(I, J, K, L) where 
n ■ I ♦ 8 (J - 1 + 5(K - 1 + 2(L - 1))) and the Indices (I, J, K, L) 
correspond frequency (f), directivity angle (^), engine performance (EPP), 
and elevation angle (p o ) respectively. 
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3.4 Machine Requirements 

This program Is designed to operate on. the IBM System 360 or 370. Approximately 
P30K decimal bytes are required for operation. Data Input is through 
cards, tape or disc card Image records. Output Is to a line printer. 

Should the optional file of noise data versus a proscribed onglne per- 
formance parameter, elevation-angle and log^Q of the range at CPA be desired, 
files (TAPE20, TAPE21 ) must be available as scratch files and file 
(TAPE22) which contains the data subroutine Is used for card output. 


3.5 Operating System 

The program has been checked out under the MVT operating system on the 
I6M370-155H and the TSS system on the IBM 360/67. 

3.6 Resource Estimates 

The central processor (CP) time required to- process a- job depends 
upon which program options are used. The major factors influencing the 
time per case are: 

1. The number of noise components included in the 
description of the noise souree. 

2. 1/1 or 1/3 octave bands for predicted neise spectra (the- 1/3 
octave band option uses approximately twice as much CP time). 

3. Number of sideline observer positions. 

4. Lining attenuation end configuration corrections. 

5. Optional output reports. 


Several runs were made during the final checkout stages of the program. 
The following times are average estimates of the CP time per noise component 
for a single sideline position with no lining attenuation or configuration 
corrections • but with all the optional reports written. 


Noise Type 


CP Time - sec. 


Oet 

Core and Turbine 
Inlet Fan 
Aft Fan 
Augmentor Wing 
Blown Flap 
Lift Fen 

Ejector-Suppressor 

Propeller 

Helicopter 


8.0 

7.0 
4.5 
4.5 

5.0 

6.0 

5.0 

5.0 

7.0 
7.0 


Lining attenuation and configuration corrections add appronlmately 10* 
to these figures. 


3.7 Diagnostics 


The following is a list of tho diagnostic messages which are printed 
when various error conditions are detected by the program. 

1. too many entries in altitude vs temperature table. 

MAXIMUM ALLOWED IS PIETY. ISA ATMOSPHERE IS ASSUMED. 

2. TOO MANY ENTRIES IN ALTITUDE VS PRESSURE TABLE. MAXIMUM 
ALLOWED IS FIFTY. ISA ATMOSPHERE IS ASSUMED. 

3. TOO MANY ENTRIES IN ALTITUOE VS RELATIVE HUMIDITY TABLE. 
MAXIMUM ALLOWED IS FIFTY. ISA ATMOSPHERE .IS ASSUMED. 

4.. -ALTITUDE VS TEMPERATURE TABLE IS UNDEFINED. MUST HAVE 
AT LEAST TWO ENTRIES. ISA ATMOSPHERE IS ASSUMED. 

5. ALTITUDE VS PRESSURE TABLE IS UNDEFINED. MUST HAVE AT 
LEAST TWO ENTRIES. ISA ATN0SPHERE-IS ASSUMED. 

6. ALTITUDE VS RELATIVE HUMIDITY TABLE IS UNDEFINED. MUST 
HAVE AT LEAST TWO ENTRIES. ISA ATMOSPHERE IS ASSUMED. 

7. EFFECTIVE TIP MACH NUMBER OUT OF RANGE (GT 0.93 0R LT 0.) 

OR BAD INPUTS. 

8. TOO MANY TARGET FREQUENCIES SPECIFIED FOR LINING. ONLY 
FIRST TEN ARE USED. 

9. TOO MANY WALLS SPECIFIED IN PAN-4.INING. ONLY FIRST TEN 
ARE USED. 

10. NO WALLS HAVE BEEN DEFINED FOR FAN LINING. 

11. ERROR WRITING RANDOM FILE JOB ABORT. 

12. ERROR READING RANDOM. FILE JOB ABORT. 

13. ***PATAL ERROR***BAD GEOMETRY. 


4.0 NOISE CONTOUR COMPUTER PROGRAMS 

Two Fortran IV programs are provided to compute noise contours based 
ofl the procedures defined In section 9*3 of Reference 1 j an IBM 360 
version for "batch' 1 processing and a SIGMA VII version for "real time" pro- 
cessing with the NASA-Amos flight simulator. The computation procedures 
for the two programs are the same-enly the Input-output controls differ. 

The SIGMA VII version has been written to conform to the flight simulator 
requirements and Is used by means of a subroutine cell. During the 
Initialization stage of the flight simulator, the program needs no Input 
other than the acoustic data routine generated by the noise prediction 
computer program or an equivalent set of data. In this stage, tables for- 
th* acoustic data functions are generated In the core of the SIGMA VII 
computer. During the flight simulation stage, Input to and output from the 
program is by a list of arguments In the subroutine call. Printing or 
plotting of Input/output variables Is handled by the calling program. 

The IBM 360 ve*s1on has been written to function In a stand-alone 
manner. The acoustic data IS Input In the same manner as the SIGMA VII 
version via a data routine. Additional Input variables for Initializing 
and defining aero/propulslon parameters during an aircraft's flight are 
specified on cards. The output from the program is a printed listing of 
the results and optional magnetic tape(s) for CALCf IP plotting. Sample cases 
are given In sections 4.7 and 4.8. 

4.1 Usage of the SIGMA VII Noise Contour Program 

The use of the program Is made by a subroutine call as shown below. 

The acoustic data routine generated by the noise source computer program 
or Its equivalent must be Included as part of the contour program during 
compilation and loading Into the SIGMA VII system. For best results these 
data should correspond to the conditions outlined In Table 11 °i 
reference 

CALL VALUES ( IM0OE ,NLS ,NLF ,XF ,YF »Z , SCI ,DE ,EPP ,SD ,X1 ,X2,Y1 ,Y2,SUM,SLNL,IEC) 


» 


l' 


The Input apgumGnSa afo 


; 1 


IM0DE 


Indicator to denote the state of the simulator 
IM0OE * "1 for Initialization state 


0 for nold state . . . 

1 night simulation proemlng state. 


NLS.NLF 


XF,YF,2 

SCI- — 

DE 

EPP 

SD 


Indices denoting the nelao levels fer the first and 
last noise contour. The user has the option of select- 
Ing up to five noise levels: SB*- 90* 98, 100* and 108. 
These levels aro set Internally in the program through 
aOATA statement In subroutine DATAIN for the variable 
Srm m. Tho nrliMu NLS and NL itU N rttfs 
In the ANS array > and the output arrays(Xl »X2 #Y1 iY2>SUMi 
IEG 1. For example, If NLS - 2, and NLP - 4, the noise 
contours having values of 90, 98 and I00_w111_be computed. 
RESTRICTION: 1 £ NLS £ NLP ^ 8. 

Aircraft coord1nates(X,Y,7) In floure 77 In Ref. 1. 

The units for distance must be the same 

as those used to form the acoustic data In the noise 

source oomputer program,- 

D1 recti vlty angle in degrees for maximum. -rassby noise 
(see if* in Figure 77 of Ref. 1). 

Engine attitude angle 1h degrees relative to horizon. 

(see $-£ In Figure /7 of Ref. 0. 

Engine performance parameter, — 

Sideline 2 distances for 0 In Figure 77 In Ref. 1 for 
maximum passby noise estimates. The 
for SO Is counted by the contour program with the 
restriction: 1 £ SO < 10 000. 


XI ,Y1 
X2,Y2 


The output arguments are: 

Coordinates 1 for each contour on the positive side of the 
flight track— 

Coordinates 1 for-each contour on the negative side of the 
flight track. 

sum Accumulated- area 1 Inside each-contour. 

SLNL Maximum 2 passby hoi so level estlmatesat the sideline distances 

U ■ SD (see above and Figure 77 in Ref. 1). 

IEC Error Code 1 Array 

- -1 Indicates no error 

* o Indicates present contour has closed 

• 1 Indicates directivity cone does not Intersectground 

plane at predicted distance, hence no solution possible. 

TYhes e V ariables must be d1mens1oned(length»5) In the calling routine. The 
results are stored consecutively from the NLS element to the NLF element 
each array. 

2 These arrays must be d1mens1oned(1ength«*3) in the calling routine. 


I 
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4.2 USACiK OP THE IBM 360 NOISE CONTOUR PROGRAM 


The deck stacking instructions for using the iB t M 360 noise contour program me ( 
listed below. The acoustic data routine gonoruted by the noise source computer program 8 
pe&t processor (Hof. 2) or Us equivalent must be Included as part of the 
contour pro gram during com pilation and 1oadln&-4ato.-the.IBM. .360. system. 


4.2. 1 Initialization Parameters 

Cotd No. I Normally the first 3 columns of this card are blank; the remainder may be 
used for comment. However, it' the user wishes to check his output before 
using the CALCOMP plotter, he should run his job with the program option 
IPL0T a *1. This option directs the program to save the output on a data 
tape, file TAPli 3, to be used later in preparing u plot tape. The user may 
then check his printout and resubmit the Job to the IBM 3oO with a “-I 
punched In columns 2 and 3 of this card. The only additional input needed 
will be the three cards (No. A, B. und C) defining the plotting options (see 
page 48). 

If Uw first 3 columns of card Not 1 are blank, the following Namelist ADlGINf parameters 
are required for initialization of the program variables. The same procedure for Fortran 
Namelist as specified in section 3.0 Is to be used except the Namelist name is 
a &BIUINT -Instead of &GDATA op AN0ISIN. 


Variable Units Default 
Name Value 

NL 5 


ANUD EPNdB (PNdB) 85 
ANL(2) ” H 90 
ANU3) " ” 9$ 

ANK4) ” " 100 

ANU5) EPNdB (PNdB) 105 

IUNIT 0 


IPNDB 0 


Description 


The maximum number of noise contours to 
be calculated for each flight path. 
RESTRICTION: i s' NL < 5. 

The noise levels applying to each contour. 


Specifics the units for distance input and 
output 

IUNIT e 0 for MKS units 

» l for English units. 

Specifies tlic units for noise levels 
input and output 
IPNDB « 0 for EPNdB 
** I for PNdB. 


t 


V 


Variable Units Default- Description 

Nartie Value 

.pi /yr o Specifics if opes are to be prepared tor 

V CALC0MP p totting- 

1PL0T = -i for- preparing contour 
poiotjdata tape 
* 0 fior printout ooly- 
« 1 for preparing complete 
plot tape. 

4j>. 2 Aero/Propulsion Parameters 

ILthe first 3 columns of card.No. I- are blank. tficfollowing-set of data-cards are 
required immediately after. the Namelist &D1G1NT parameters. For multiple flight paths, 
this data set is to beLxepeated. * 

Title Card- Formal ( iB AA) 

Variable Name- Description 

TITLE „ title card fbr-eacfv fligbt path case;. 

NOTE: The maximum nu rttbef of characters is 72, 

After the tUte cardJhe following Namelist &DIGSIM parameters are to be specified. The 

saine procedure fot-Fortran NanfeHst as shod* in ^ e ^ Lcn 3 '° to *** except 
4 - v.q waw naT -t at; name Is- &DIGSTW instead- of” &QDATA. 

variiihif. Units Default. Description 


Directivity angle for maximum passby 
noise. 

Sideline distance U in figure’77 In Ref* 1 
passby noise estimate. 

RESTRICTION: 1 S SD S 10 000. 


Variable 

Units 

Default. 

Name 


Value 

DSC1 

degrees 

110 

S0(1> 

m(fr) 

1.0 

SD(2) 

ihtft) 

152.4 

SD(3) 

mfftl 

461.3 

NSL 


3 


Number of sideline distance values. 
RESTRICTION- 1 < MSI. < A 


if the usi • does not wish to have all (NU contours specified in section 4.2.1 calculated 
fof this Ojght path, he is able to specify the subset of the ANL array to be used: 


i 
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Variable 

Default 

Name. 

Value 

NLS 

1. 

NLF 

NL 


• Description 


* 

idices- denotingthe noise levels for. the 
irst and last noise contour to be calculated 
this flight path. The. variables (NLS, NLF) 
et as pointers in theaANS array specified in 
ection 4*2.1. 


EXAMPLE: Suppose the. values for AN L are 
80 v 90, U30-, 1 10- doth Nt-= 4, and- we want- 
only the 90V.19O EPNdB. contours for this 
fli ght path. Then the values to be specified 
for NLS and NLF are NLS=J2, NLF ** 3. 


The oroiffara.DCrraits.the.uset to- specify the aero/proputsion parameters in two ways. The 
first method-lets the user define- the parameters. Ur a-tabtdar function form and the increment 

along the flight path where edntour p oints are. taJte calculated. 


Method- 1- 

Vafiabtd- Units Default 

Name Virtue 

NFPP 25 


DS m (ft) 

ND 

bDXU) ™-JU (ft) 

*♦« ♦♦♦ 

DDX(ND> m (ft) 

DI)V(l) ni'.m 


DescriptiSa 


Numbet cf points along the t light track 
Where noise contour points are to be 
calculated, 

RESTRICTION: 2 SNFPP < tOO. 

step Size along fBght track fof computing 
contour points, Le. f distance between flight 
path points (Xj. Yj) and (X^Y*.! >shown 
in figure 77. rhese coordinates are obtained 
by Hneaf interpolation on the prescribed 
fHghlpatfc* 

NiunBer of points defining the flight path. 

RESTRICTION: 2 ~& ND S 20. 

Arbay of % coordinates (f tgifre 77 In Ref.1) fob 

flight path. 


Amy of Y rev Pirates (ftglUCe 77 In Ref. t) for 

fiigi.i i corres,‘«.ntdii.£ to Du\ values. 
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Variable 
Native. - 


links 


Default 

Value 


4 


Description 


DDY(ND) tn-lftl 

DDZ(4. m (ft)- 

DDZ(ND) m (.ft) 

DOOECU degrees 

DDDE(ND) — — degrees 
DDEPR(l) 
iwEPfelNDX, 


Array of Z coordinates (figure 77 1ft Ref. 1 for 
fi jght-p ath, eorrescfinding to DDX, DDY 
values. 

Array of engine attitude-angles for 
defined positions along flight path. 

Array ofertgine performance parameters for 
defined positions atong flight path. 


Method- 2. 


NfcEE. 


nxfi) 

m(ft> 

DXtNEm 

g * • 

fn(ft)- 

0Y<1) 

m(ft) 

DY(NFPP) 

rti (ft) 

DZ(1) 

m(ft) 

DZ(NFPP) 

nt(ff) 

DDE(l> 

degrees 

Dt)R(bU£PP) 

♦ ♦ ♦ 

degrees 

!)EPR(i) 


DEPR(NFf’P) 


1STOP 



Number- of-points^long- the- flig h t, t ra ck 
whetsf-noise Contour pojpts are to Bfe 
calculated'. 

RESTRICTION: 2 < NFPP < MJO. 

Array of X coordinates (figure 77 IruRef* 1 for 
flight path. 

Array of Y coordi n ates (figure 77 1ft Rdf. 1 for 
Sight path. 

Array of Z Coordinates (figure 77 
flight path. 


Array of engine attitude angles for points 
alorig flight path. 


Array of eftgine performance parameters 
points along flight path. 


An indicator to denote if this is the 
last flight path to be considered. 

IST0P = 0 denotes to do another case 
=■ l that t i u < is th: 

hut case. 



NOTE: This. completes, the- list of-&QJtiSJM parameters, for multiple- flight 

paths*, the title card and the &DI65IM parameter-input are te, be 

repeated.— 

totioo&tXards, 

Thes& cards are used. to. describe the pldt output- If desired. Two weans- are 
provided, first, the recommended way will be discussed. The- user submits 
a job- to the computer with . IPUST®-! and cards A,. B» C. described below, are 
omitted from. the. data deck, me printout ts checked for errors. If no. errors 
S?e Sund? a second job Is submitted, to. the computer, with. card. No. 1 having- a 
•M"' punched 1ncolumns_2 and3v and- cards A, 6, C are Included lu the data 
deck (only fou£ cards). In- this way., the number of plot. tapes or had-plots 
can be reduced The second-method, assumes, that the user‘s. ^^k^cOntalns 
no errors Only one- job Is. submitted to the computer, with IPL0T°+1 and cards 
A B CiS^ after the last-set^f &OI6SIM. cards. If errors are present In- 
the* data deck,, bad plot tapes Or plots result. This last option. 1-s provided 
to- 6 handle "rush" jobs wheuSmputer '! turnaround" time IS considered excessive 
to run two separate jobs. 


Card. A. format (3gl0.0.3X-,A2>SX,A4 fc 5)t,2A4l 


Variable 

Name 

SCAtV 

XLENM' 


Column 

No-.- 

1 - 10 - 

11-20 


Description 


YLENM- 


DUNITS 


A51UNIT 


NLABEL 


21.-30 


34*35 


41-44 


56*57 


Card B Portnat.-(16A4) 
LABELX 

Card C Format tlOA4) 

Ubely 


Desired. scale In. units of distance per centimeter.. 

If omitted,, the. scale will, be computed, to plat con- 
tours. within ltm_spec tiled: pjot dimensions below. 

Maximum, size of the plot, along the w1dth(shortest 
tide) of the paper. , „ A , _ 

NDTE:. The- units for- XtENfc are specified by the 
variable DUNITS and. the Size of the plot must, be 
less. than, or equal, to the width-of ^plotter ►. 

The X direction Shown In. figure 77 Of Ref. 1 cor- 
responds to this dimension-. 

Same at XLENM except- along the length- (longest tide) 
of the paofetf* 

NOTE: Thlt dimension. must be lest than, or equal to 
the length of the plotter-. The Y direction, shown, 
in f igur e 77 of Ref. 1 corresponds to this dimension. 

Unftt used, tb specify XLENM and YLENM-. input "IN" 
for Inches- or "CM" fdr centimeters. 

A four-eharacter table for the units of the plotted 
distances-* ani-V. 

An eight-character label for the unite of noise level. 
The character string should be left-adjusted in the 
eight-character positions. 


Label for the X axis of the.cOntbdr plot. The 
character string should Be left-adjusted in tHe 
^•character positions. 

Same' as LABELX oil card B, except it applies to the 
Y axis. 


t 


4. 3 -MACHINE REQUIREMENTS 

The IBM 3A0-WM1M otthe- noise contour program i^qw4i*e8 II B K decimal bytes 
|A$4)e Id-length. Ptogtam.io0jit.is. done by the card reader. 1 he output- is a. t og- o c 
by the printer. If the plot option IP-MOT. * 1 1 , a Ule TAPE 2 is written Q 

wise contour data. K4PL0 C-* 1. a. complete plot fd'c TAEL ts prepared for offline 
processin# on the-GALCOMPpLcttef. 

TheStGMA Vllvetsiocuof the noise contour program, requires appr-oximatelySK 
decimal (32 bit) computet- words for field length. Input/output -is done through a s © 
arguments in the subroutine.calling sequence- Any printing, plotting, or display of results 
is to be-dene by the NAS A.Ames fl i ght simulator . 


4.4 OPERATING SYSTEM#! 

One- vetskrrt jofitie noise contour ptogram-is designed to operate-on the IBM 360/67 
or. IBM 360=-7 5W- computer systema-A-second- version of tkrptogramJlas been prepared 
touoperate on tlie SIGMA. Yll Computer system of the-NASA-Ames flight simulator. 


4.5 RESOURCE ESTIMATES 
4.5.1 IBM 360-System. 

The control-processor time requited to- process a job depends upon the following: 

1 . Number-of .flight paths on- which to calculate contours. 

2. Number of points along eaet U li g ht path. 

3. Number of noise levels per point on whlcfoto calculate contours. 

' 4.5,2 SIGMA V|l System 

Since the “teal time” system-is conceftted-with only-one aircraft position at a time, 
the critical time path is the time needed to calculate the contour points for up to 5 noise 
levels for a-given-tfitenift position. Approximate measurements running lira non-real-time 
background mode IncfemtoaJOilf) sfec per noise level contour point. 


4.6 PROGRAM RESTRICTIONS 

There is only one additional restriction to be added to those mentioned in sections 
4 2 1 and 4.2*2 for program usage. Hie maximum number of acoustic data 
tAjaSS w ite prog!® 1» 3»- S« reference 1 . 

5.3 ani Tfcbleli of that report for further details. 


points 

section 
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4.7 CONTROL CARDS 
< 

0$ Job Control Language Instructions, for IBM System 360. 


l-pet installation.) 

PGM_= IEBC.ENER: 

DD SYSOUT. 3 A-. 

DD DUMMY 

lls YW . , DD-UNIT- 3 S-Y-SDA. DSN = & CARDS. SPACE = TRK. ( 5. 1 ». 

//DCB * (LRECL = 80. RFCFM = FB. BLKSlZE = 400), DISP = (NEW, PASSU 
//SYSUTl. DD * 
input UAL'A.. 

to Noue-CcntourProgBUB 


//JOBNAME 
II EXEC 
ii&s PRINT 
II S-YSIN 
//SYSUTZ-. 


/* 

//EXEC PGM -= tEBGENER 

//SYSPRINX . D0.SYS0UT = A . 

//Sysin do Dummy 

I /SYSUTZ DD SVS0UT = A. DCB" 3 BUCSlZE 3 400 

//SYStHT DO-DSN - & CARDS, DISP - (0LD, PASS) 

//EXF.C F0RTGLG. TIME * 4, REGION * l l OK 
//LKED.SYSLlfcDD 


II DD.OSNAME - SYSl .NPS. DISP^SHR 

^ LK BuS^cvkof Noise Contour ptogfctift which must-include a new subeotttinc TEE227 
generated- by the Noise Source Progfam £or. each new engine configuiatjott. 


//CCkSYSfN DD DSN => * CARDS. DISP" 3 (OLD, DELETE) 

//G0.FTI 5F001 DD UNIT * SYSOA, SPACE * ( 172?; (7)) 

//G0.CALC0MP DD DSN- 3 DNAME. UNIT - 2400-2, 

//LABEL 3 (.SL). DISP 3 (.KEEP). V0L 3 SER 3 XXXXXX 

//G© ClO’FOOl DD UNIT 3 SYSDA. DSN-s-&& TAEE02; D1SR= (DELETE). 

(400. (80.80)), DCB 3 tLftfiCL - 80. BLKSlZE 3 400. RECFM- 3 FB) 

II 
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4.7,1 Sa TSS- lopm let t4c IBM 360/67 CompHtct 

SampU-^No. .hoa-bma-muwiouuV tAvu-oit-fUf ***** 

„MtTMr unto* 4 

logon- r* at 44*8, plot las*, •** 

Gl^iWi «UP 0 ATI 
frlFFULT HUMWC*/ 

S«?F FTW?WWVI, 0 $KVI|*;JtW»IGl 

CALI wt#{ T0 M 1 , savCo TAW K)t -I W-tO HU- 

©‘ | 0 ^ If « ♦« H 1&HM — ■— 

LAfINAL. 014 TANC 5 FAOM- AUNWAT-M 

pnmu along mm- (h* 

Uho 

LOGOFF 

♦.cokariNOi. 


Sample No* 2 

***** TO COMPUTE AMO FILE* 8«f NOT FlOT 

..WSTAHt WtfO* M M 
LOGON-PSAt JJ08 ,Jt$fCASI, . .*♦ 

GEENCWS AUPO ATI 
DCFAUU* RUMF*tt*Y 
AHl i CCPtOT 

oocf rroawoi ,v$*osNAi\twjjTAPeoa 

call* Ttxaam „ 


* S4AATIH4 IN-COfcUrtN-N'* THU CAN 8* UStt A5~C **** tK 

4040 (NT NU J , AW.*80. ,90. . 100. JPNOO^ , HW**V 4lN0 

TH4VIS CASE >* TA*C0GF- _ %iW . ;. A 

«D(u*K o$ 4 utao.,«tpp^*o$^*,WK«*^^o**n**^*.o^*r 2 ao*». 

l9O0**2700 w3520.*O0T* Q. ,148CW l4OO.*4^.*7OOO**TOO.,W^*88w.,37O0** 

ioSSoIT* two M * U 40 . *oouo*XITo* rjgj* *$m* ^. 7 ;*? 3£ J* *&**•+&<>> ****** 

U7. # 700, ,ooof*2*o. ,a*ao. , 8 *to. ^dEPKfcUa.o^us^t ♦*» 

HUM>NLF*3v 4tN0 p 

Josh?*no« 6 Jou8*o.o ,00** * j s'odo. **110000* * - *8500. ♦* J8to* *°* * 4 4 
00Z*«50.,728, ,340» « ,3*0*0,0008*7* *8* ,10**7* 10. # 5* *0, ,0, »00«PA 2 »♦*»* 

f.».*a.i^ , i w» tAt| ^ T01KH ^ a0 

tO LG JIM- HFPP«72,NO*l3i.50X*l)^«0,00y{8)^W**j4|W«*W00^70M. ,10000 ,,J 5000. * 
002495*10* ,450* *SOO* *400. ,700, ,0O0tt$)*2<-2O.,3*10WOOEP#i“ - 5 7,0, i *5*2 1 *4, 
fiT0P*l» 4480 
84N0 

PUNCH JJTAPE02„6RASE-N 
tOCOFf 

«, CONTINUE 


Sample No. 3 


TO COMPUTE* VKltl ON PLU^ANO'PU t 


, *(U$f APf PHT 05 
LOGON FSACJ 408 ,USTPlC?. ♦♦* 

GITN 4 US * UPDATE 
OIPAULT AUHFGEE*Y 
AHCS CCPlOT 

001 F FT 02 F 001 ,VS, 0 SNAMC*,WTAPt 02 

CAt tw 8 TT^ 7 |H-C 0 LU# 4 l L, tHI$ CAN It U 5 I 0 AS ft tCN t 0 INaiFiCATIO% IU...< 
tOIGlNT HU 5 ,ANU 8 O., 9 Orp 0 O.,IPN 0 S* 0 , l PLOT* 1 4 tN 0 

Tms IS CASE I TA<EO*P _ t „ A 

tOIGSlN 0 SCI*UO.,NFPP* 54 , 0 S.SG 0 .,NG*U, 0 O^'O.,n.*a 0 ^* 4 ^U|O^ 
1900 . . 2700 ., 5520 . , 00 Y* 0 .,l**O 0 ., 1400 . , 4000 . , 7000 . , 7500 . , 7980 . , 0880 .* 
1 QLOo!*llOtO» , 11540 , ,&D 2 * 0 , , 0 »,IQ»,A$ 0 . , 500 * *$l?. * 533 *»$ 47 * * 400 * # 433 * 
847 . * 700 * , 000 t* 2 f 0*,7 TO. , 8 • 10 . ,O 0 EPA*A> 2 . 0 , 1 . 5 * 1 ^. A , 

NL 4 *I,NIF» 5 , ttNO* 

THIS IS CATE 2 APPROACH . ... 


tOIGSlN N&* 8 t 00 t* 4 'O.O.O 2 Y**i 50 OO.,M 0 O 0 O.,* 4 ^ 

001 * 1250 ** 724 . , 340 . * 1 1 3 . * 15. *3 O.O, 00 O£* 7 . , 3 , , 10. ,2 10 . * 5 . * 0 . * 0 . , 00 tP«* 
3 ^ 1 , 25 , 1 . 1*2 1 . 0 , ttNO 

THIS IS CASE MACE TOUCH AHC GO 

COIGSI* NfPP* 72 .NO*l 3 , 00**13 O,O,OOYIi»»* fc OO.,J 40 O*^O«.. 7 OOO.*l UC 03 . 
002 ( 9 )» 10 . *L$ 0 . , 500 . , 500 * » 7 OO*, 0 O 0 Cl 9 l *2 20. ,3 10 . ( 0 JlPAl 8)*3 2 . 0 , 1 * 5 ** 


t STOP* I , UNO 

0 10. 15* 

UT14AI distance f*n« «UNWA» i>\ 

gist/.',:* ffcVis t .‘**A* *n; 

jris; 

lDGO^ 

..COSTINUf 


s 


4.8 IBM-360 SAMH^JNB^T DATA 


«M*. ««. :»«o « 'rj 1 ulJ “ i 

4 »U 1 N*. t .tnr W 4 ^ 

w 0 . ► *roo . >* .111 , I hjU". » ^ 0Q^«aKi_— . 

« •» r . » r D 0 i # 0^ F »*2 * o ♦ ♦ 2 3 * * ' ♦ '1-0 ♦ » ^ ^ R M * ? • 3 * ^ 

• HtXaJ-.HLF^tSXO^UttHO cp-,08 

IWO W0» *•“•■ ‘ * 

ta-F-»*i otw/HC* FP-rr**- <«> 

ftlS-iiMC* U0N6 O'-WWA* t*» 



COPTIC LATA kj?' TI UP; 
NGIS* LilVft VaLUFS 



ACOJSTTC DATA ClTiCTIOS 
\CISb LEVEL VALl'FS 



f.tasnc TATA rJhCTUX 
*usr 4-EVf L VAUJfcS 



fCiTUSTIQ DAT* FjrtCTI'Ti 
LcVfcL VALUES 





Acaimrc. data Fi*r£Tia 
fXISE LEVEL VALLES 
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